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ORGANIZATION AND MOVEMENTS OF COVEYS O. N
GAMBEL QUAIL POVCLATION

By Gorvox W, Gurriux

A study of the Gambel Quuil (Lophortyx gambelii) conducted in the Las Vegas
Valtey, Clark County, Nevada, from 1951 to 1953, was directed toward deteemining:
(1) covey organization and movements of this species In a desert valley; (2) sex and
age structure and the populntion dynamics of this desert quail population; and (3) pos-
sible manugement peactices to benefit this specles of upland game, This paper deals
with the first objective. The other aspects of the study have already been discussed
{ Gullion, 1956),

TUE STUDY AREA

The study area was approsimately 0.5 miles wide and 2.6 miles lung, including about
777 acres of typical desert thorn shrub vegetation, 3 miles east of Lus Vegas (Guilion,
1960:528). At the Ume this study was made this valley was probably representative of
the primeval valley habitat occupicd by quail in the Colorwdo River drainage system
in Nevada,

"The sofl in this area is a deep. finely textured ulkaline silt. No surface water was
available on any part of the study atea in the spring of 1951, But with the mushroom.
ing growth of Las Vegas, water from the municipal sewage plant increacsd steadily in
volume, untit a stream was fowing through the eastern portion of the study ares during
the 1952--53 study period (g, 1).

The dominant vegetation was honey mesquite (Prosopis juliflora), with quailbrush
(Atriplex tentiformis) abundant in areas where the mesquite had not yet encroached
(figg. 1). In some areas saltgrass ( Distichiis stricta) carpered the ground between bushes,
and along intermittent drainage courses inkweed (Suaeda sp ), desert-plume (Standeya
pinnata), various pigweeds (Amaranthus spp.). goosefoot (Chenopodinm spp.}, mud o
heliotrope (Heliotropium curassavicam) provided the herbaceous ground cover and
much of the food and succulence uthlized by guadl in this area, On the northeast slde of
the study aten about 260 acres of cleared iond were under cultivition, Craps consistedd of
corn and pasture grasses. Seasonal irrigation produced an abundant crop of weeds about
the margin of the cultivated area, providing addiviunal food for guail,

METHODS

Systematic trapping and banding of quail provided the basis for this study. Traps
used during the teapping season of 195152 included the Stoddard quail trap (Stoddard,
1931:443), the Ross “capsized canve,” und Enderlin’s “Mudel No, 1* (Enderlin, 1946:
138). During the teapping perivd of 1952-53 4 1 < 4 X 6 foot mudification of Enderlin’s
trap was used, This consisted of panels of l-inch wire poultry netting stretched over
welded frames of 34-inch 1aund iron rods. N

Trapping for 65 days between December 11, 1951, and April 25, 1952, provided 452
tenp-days which resulted in capture of 275 unbanded Gambel Quail; there were at least
1232 cecaptures, Twenty-two days of follow-up trapping in this area in November, 1952,
and January and March, 1953, included 261 trap-days and sesulted in the taking of
197 unbanded and 98 Landed quail,

Trapped quail were weighed and examined for evidences of discase and parasites
(c/. Gullion, 1957), Most of the quail trapped in 1951 and 1952 were neck-tagged with
a modification of the Taber tag {Taber, 1949) developad by Macgregor in Californin
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{(Genelly, 1955:265; Gulllun, 1956:14}, Sex amnd age determination was by standard
pluniage characters {Leopold, 1939).

Most of the quail teapped during the winter of 195152, in November, 1952, und in
January, 1953, were telensed at the trap site as soon as handting was completed. A few
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Fie. 1, Tie Las Viegas Valley study ares, showlig vecctutlon typres and trapite locathons,
Salthrush Is Ateiplex lentiformun and other Ateiplex spp. mixed with Distichlis atricin,
Suaeds fridticosa, Sphacraleea sp.. and vthers: mesquite s Protophs julifforns thorn shiub
in compused of J, julidora with underssowth of Atriples spp. Lyclum Torsexi, Spharraleea
ajr., Susedn Jrafticow, and others; ralt-cedar is Tumtaric pentomdra; for details of vatlable
Tow desert shrul aml bur-sage—creosotehush see Gullion (1960:529-8301, Inscl shows lucas
tion of study urea in relation to Lus Viegas,
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were moved te other parts of the study area as discussed later under “homing,” and
sume were Lanken inte captivity for experimental purposes (Gullion and Gullion, 1961).
A quail trapped in March of 1953 were used for esperimental stocking of gallinaceous
puzzlers in the Nelson arca, 36 miles south of Las Vegas (Gullion, 19602534 guzzlers
N-8 muel N-11).

CUVEYS

Orpanization of coveys—Analysis of trap and retrap data indicates that the banded
quail could be segregated into persistent groups of birds which appear to constitute
el aggregations or coveys, Amany the 237 quail handled during the 1951-52 trap-
ping sesston, 217 provided at least 1375 secords which could be used to determine covey
organization and movements, These 217 bunded quall belonged 10 24 coveys consisting
of from 3 (o 22 birds each and averaging 9.0, The larger coveys were composed of mul-
tiples of basic units of § to 7 birds and included 9 10 13 (2X) or from 17 to 22 (3X)
auail, Three of the five coveys of more than 13 banded quail were composite coveys
made up of 4 or 5 sinaller, more or less autonomous units, or subcoveys, of 5 to 7 banded
quail each, These smaller units generally remained with the main group, but occusion-
ally strayed away to locations several hundred feet distant for a day or two., However,
most members of the composite coveys mide major moves with the main group.,

Forty randons observations in thisarea in the winters of 1950-51 und 1951-52 gave
an average covey size of about 12,5 birds, ranging from 3 to abont 40 quail, This figure
does not differ 100 greatly feom the calculated average size of 9.0 banded quail per covey,

Covey vrganization in 1952-53 appeared (o be unchanged from 1951-52, Of 58
quail trapped during this luter season, 53 could be nssigned 1o 10 coveys, ranging from
3 to 13 hirds each.

Although Gambel Quail are monogamous in breeding Lehavior, a geaeral brenkdown
of the covey organization did not occur during the early part of the nesting scason, nor
was there a widespreadd random dispersal of mated pades. "Through April, 1952, contact
was maintained with major portions of at least 18 coveys which remuined together in at
least loose covey association, even though the welghts of the femates clearly indicated
that they were laying eggs (egps feequently were deposited in trups), Coveys remained
i restricted areas and paired quail nested within the area occupied by the coveys at the
beginning of the tnesting season,

Composition of coveys~-~QOne or mose adult mides could be assigned to 18 of the 24
coveys studied in the Las Viegas area in 1951-52, Mdult females veeurred in 18 coveys
and both adult males and females were known to be present in [4 coveys in 1951-532.

There were three classes of covey compomtion: (1) ot coveys, consisting of as
many or more adults than immatures; (2) hrood coveys, consisting of two or more im.
matures for every wdult bivd: and (33 three or four quail in small groups of vaciable
sex andd age composition, .

Five coveys (3A, 51, 58, 7A, 10E) including 34 banded quail were congidered adult
coveys in 1951-52. These aee believed (o have been the remnanils of coveys of non-
breeding adults which bad gathered together during the 1951 nesting season, o notably
poor year for reproduction wmnong Gambel Quail throughout the American southwest
(Macgregor and Inlay, 1951).

Thirteen coveys (38, 3C, 4C, 4E,4F, 4G, 4], 318, 5C, 6A, 10A, 108, 10C), totalling
165 banded quail, were classed as brood coveys. The composition of these coveys sup.
gested family groups, or aggregations of family groups, remaining together following the
1931 nesting season. In each of these coveys immatures (hatched during the spring of
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1951) outoumbeged adults by two o more 1o one, ‘The overall young: aduit ratle of
these 13 brood coveys was 415:100, as compared 1o 80: 100 for the § adult coveys.

Seven “coveys” (3D, SI, 7C, 71, 81, 10D, LIA) belonged in the thied group, in-
cluding one formed in micd-April by banded birds separated from 3 lusger coveys, Each
af these coveys wis {irst encoutered b Late March, o in Apeil, and apparently tepres
sented smadl groups, possilly fragments of coveys, wanderding in search of suitable nest.
{og wrens, Six of these 7 small coveys remained on the study avca, apparently o nest,

Seven of the 10 coveys encountered in 1952-53 appeared to be orginized around
hivds baarded in 1951--52, e fact, 12 of the 15 adult quall axsipped 1o coveys in the
1952--53 session had been buaded i the preceding year, In contrast to the covey com.
position of 1951-52, all the 10 coveys of 1952-583 appeared to be broud coveys, for
immature quadl outnumbered adults in every covey, with an average wtio of 254 youny
per 100 adults,

This prevalence of brond coveys in the fall and winter of 1952-53 followed a spee-

ttcularly suceessful breeding season for Gambel Quail in southern Nevauda in the spring
of 1932 (Gulllon, 1956:37),

Home vunges o) coveys—The distributiod and movements of these coveys show the
existence ol three major groupiogs of covey enges In tie Las Vegus study aren, One is
e northwest group, including coveys using trap sites of the £, 1, 1Land ] groups (fgs,
1, 2). Fhe second is in the center of the srea. represented by trap sites of the C, D and G
group (higs, 1, 3y A third group of coveys occupled the southeastern end of the study
areir (the K group of trap sites, tig. 1), From December, 1951, through early Februney,
1952, not less than 6 coveys (SA. 5B, 50, 5D, SE, 6A), Including at least 73 bandul
quadl, occupled an aren of about 72 acres [n the nocthwest portion of the study area
(fie. 2}, In ewrly January four of these coveys geeurred together quite regulirly bul
Later in that month they generally alternated in any one area, By early Febtuaty mem-
bers of any two coveys seldom occurred together in the ame trap,

Through this perdod no less than 4 coveys (38, 3C, 4C, 7A). including at teast 4o
Landed quinil, used the cemral arca of about 93 acres une mile southeast of the north-
westares (fig, 3), Unlike their neighbors to the gorthwest, these coveys selidam oceutred
together, but frequently aliervited with one another, moving back amd forth between
trap sites several lnnndred feet upart,

The areas encompassed by the ranging of 10 coveys varfed from 19 s 93 acees, aver-
aging about 35.7 acres per covey, ar 293 acres per handed quail, ‘There was no correla.
tion between covey stze aml size of range, Although the lnrgest covey (302, 22 quail) had
the most extensive range (95 acres), the secomd largest (53, 21 quail) covered an area
only one-third as large (37 acres). Oue covey (7A). une-third os large as 31, sanged
over it more extensive area, Coveys did not appear to have exclusive territorial claims
(i, 4).

Several traps were located on the conmon meeting ground for two or mure coveys,
Five coveys (37, 31, 3C, 50, 51 inclding the two Targest) used one tap site (152)
at one lime or geother during this period. Representatives of more than one covey
occurred together on 8 of the 19 days quail were trapped at this site, Site 52 seemed
to be located in the center of the range of covey S1, the area being veeupied almuost
continuously by this covey in 195152, and survivors, with juveniles batched in 1952,
were present in this area again during the 1952-53 season, In the spring of 1951 this
area was occupied by the predecessors of covey 5A, but contact with this covey was lost
about February 9, 1952,

Trap-site D3 represented an intermedinte area between the northwest and central

-
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Flg. 2. Muvements of Gambel Quall coveys In narthwestern portion of study area in winter
of 1951-52,

group of coveys, while the G trap sites were occasional meeting grounds hetween the
central and southeastern groups of cuveys.

Movemaond patterns af coveys—Analysis of records of 10 coveys {ollowed during
rost of the winter of 1951~52 indicated that their tiovements were erratic, Some coveys
remained fairly stationary for several weeks, then moved to another area, while others
remained in one area only briefly. Some covevs maved back and forth in one particular
area, whereas others wandered n o nomadic fushion with little apparent direction to
their movements, From lnte December, 1951, to April, 1952, these 10 coveys ranged
over areas with diamelers varying from 1300 te 4200 feet, with an average of 2340 feet,

* ‘The varintion in movement patterns s apparent in the records of several coveys.
Covey 4C remained in one area throughout January, then moved 1200 (eet to another
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slte I carly February and remained thete fnto the nestiog season, Cavey 5A, after re.
maining i one small area throughout most of Juntaey {the sane trea occupled by parts
ot this covey In May, 1951) started wandering at the end of Junuary and in six days
moved 3400 fect nnd was then lust from contael,

Wustrative of the movements of one of the Brger composite coveys is the recond of
covey SO, This cavey. including at Jeast 22 banded quadl, consisted of no less thun four
distinet smaller groups of 7, 5. 5, and 3 banded quadl each, and 2 birds of indefinite
axsuciation, "This covey was also the most somadic of afl the coveys for which o fong
record was available, Talide { gives the cecard of this covey, showing extent and period
of muvements, disposition of the four subcovey units, and known intercovey contucts
{see also Des. 2, 3). Covey 5C moved buck and forth over an area of about 63 acres,
2200 feet across, mud then moved enmiasse into anather area (125) 2200 feet distant
{42, Aher moving into the D5 area in mld. February and remadning there for ot least
10 days, most of this covey was lost from contact, not being reteapped again during the
trapping sessions of 1951-52 or 1952-53, However, at feast three birds from this covey
moved back to the genera) area of origina) trapping (E5) and two more joined with
bitds from at least two other coveys to occupy an drea (Ha) unoccupled by qunil prior
to the middle of April, Two survivors from this latter covey were taken by hunters dur-
{nge the fall of 1952, which concluded contact with covey 5C,

Seasonal movements —Coveys rennined relatively sedentary during Junuary of
1952, Records of 8 coveys, based on 113 trap-days, showed an average movement of
only 96 feet per day, But in ke January movement increased, and §6 contucts with
6 coveys showed average dally movements of 180 fueet. Alsu, during this period five other
coveys shifted their areas of activity by an average of 1380 feet, Through mid-February
the tempo of movement tapered off, with 42 contacts with 6 coveys showing an average
datly movement of 112 feet. No trapiping was doue in this area from February 27 to
March 25, When trupping was resumed, 3 coveys were found 1o have shifted an nverage
distance of 1800 feel, while 2 other coveys remolned in the area they had aceupied
vitlier. Seventystwo contacts with 7 coveys duting late March and carly AptH showed
an average daily movement of 225 feet, This was the perivd of the pre-nesting shufile,
andd coveys were actively seeking suitable nesting arcus, Adter about April § most of the
coveys hecame sedentary as nesting commenced, Only two smdi coveys (58, 71)), new
artivals fn the stady arex, moved during this period, evidently in search of suitabile nest-
ing sites, These two coveys were moving at average rates of about 165 and 310 feet per
day in their quest for sites,

During Tnte March amd carly April ut least 7 caveys (3D, 45,40, 4], 51, 5F, 81)),
totalling 58 handed quuil, suddenly appeared in areas where they appatently bl not
een present previously, Four of the newly arsived coveys (4G, 4, 51, 81) remained
to nest in thelr cespective areas, and memiwers of 2 coveys (4G, §1°) were still present
durbmg the 1932-53 trapping season. Also, contact was abruptly lost with 4 coveys (4E,
58, 41, 3C), totalling 46 banded guail, alter periods of alimost continuous contaet fast-
fng for as long us 49 days. This sugeests a perivd of general shufifing prior (o the nesting
setson,

The pattern of trapping was such that movements of coveys alonge the length of this
sty area could be readily traced, but the movements of coveys at right angles to the
drainage fine were not sa readily detected, and evidently this was of some consequence,
While Jongitudinal sampling of this area extended for 2.6 miles, the transverse sampling
difl not exceed une-half mile which colncided with the maximum breudih of continuous
goad mesquite cover (g, 1),

In spite of considerable evidence indicating movements of coveys onto and off the
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Flie. 5. Movements of Gambnl Quall coveys in central postion of sudy wen in winter and sprin 2
of 1952, 'The Aprid locations of coveys represent the disttibution of vight coveys as nesting
seasun began, Arrows show movenients of these covevs from their positions at end of Feb-
ruary. eacepl covey 3C, which movert as shown duting this petimt.

study arca, there wis not vie record of i covey moving fur any considerable distance the
length of the study area, Wone of the coveys shown in figures 2, 3 and 4 was detected
outside of those areas. Except for covey 5C, all coveys found in the arca sampled by
traps in the #, F, H and ) group of sites (g, 2} were detected anly in that ares and
tlid not occur in the areas further to the southeast

Similarly, the several coveys using the C

and D group of traps (fig. 3) were retaken

vnly in that group of trap sites, The same is also true of the coveys sampled in the K
serivs of trap sites, This wonld scem 1o suggest thist movements of coveys onto or off
the study area must have been at tight angles to the alignment of the hh..hcst qunht\'

habitat available to quail in the aren.

Comparing movements of the several ciasses of coveys encountered in 195152, the
+ {ult coveys conzistently moved farther and fastee than the brood coveys (lable 2).
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However, the same proportion of both groups moved out of the study area, and both
groups ceased thelr wandering in mid-April,

TanLr, 2

A Costramisux or THE Movesests or ‘Fwo Crasses or Coveys,
l.A3 Vinas Vauey, WiNTer 1951-82

Exient of menemenls (fa lert)

l'erind 3 Mult coveys 13 lnwed coveys
Avriage Average Aveinge Avetage
Tur perieont et alay {of petind et dday
Ihe, 11-Jun, M 1400 fos 1340 6
Jun, 23-Feb, 9 000 164 1360 in
Jan. 23-Feb. 16 000 1378 o
Feb, 16-Feb, 27 2400 M . 460 L
Feb 28-Mas. 28 .. 2350
Mar, 20-Apr. 12 i00! 1029 1200 104
Apr. B-Apr. 28 0 0 ¢ 0

! Recodd fur one eovey only,

‘The distribution and movements of coveys encountered in 1952-53 anpeared 1o be
much the same as noted in 1951-52, even to the extent that one covey foltowed the same
general movement pattern recorded for covey 5C (table 1), Eighteen of the 19 banded
adult quail recaptured in 1952-53 were in the covey ranges they occupled when last
trapped in the winter or spaing of 1951-52, showing an average movement of only 1114
feet in intervals ranging from 7 to 13 months but averaging 10 months, The nineteenth
bitd, o young female In 1951-52, moved 5180 feet over an 11-month period, Little evi-
dence of general over-summer or carly fall shifting among coveys or adult quail was
apparent from these records,

On November 26, 1952, s dog killed 24 quail in one teap (G4) including ut least 4
survivors from the spring of 1952, Three of these birds were fdentified as being in the
arca they had occupled the preceding season, although they represented three different
coveys of 1952 (31, 3C, 10A) which found a cominen meeting ground at this site,

Daily movements—Three birds taken twice in the same day provided information
on the voluntary movements of Gambel Quail for one day from between 10 to 11 am.
and 3 to 4 p.m. These quall moved distances of 400, 1100, and 1250 feet, Records of 42
quall guve infurmition on voluntary movements during a 24hour perind. These move-
ments ranged from 300 to 2800 feet, averaging 755 feet. Fifteen of these recurds of
24-hour movement involved parts of coveys. One was a group of 5 hirds moving 600
feet, another of 3 birds moving 600 {eet, one of 3 birds moving 300 feet, and two of 2
birds each moving 300 fect, These movements averaged 420 feet,

One quail (8 no, 802) moved at least 2400 feet in ane 48-hour periwd, mnd another
{ 4 ro. 280) moved at Jeast 3800 feet in 96 hours,

Covey imterchunge~Twenty of the 217 quail assigned te coveys changed from one
covey to another in the winter nnd pring of 195152, Five of these birds shifted in
January and February, anid one changed again during a spring shufile, The other 15
quail shifted coveys in the course of a pre-breeding stason spring shufile, Tt is not pos-
sible to pinpoint the exact time of shilt for 9 birds, since this may hiave occurred be-
tween carly Februaty and mid-April when the areas occupied by these birds were not
being trapped. Another 6 quail shifted in April, taking from § to 14 days to make the

change and involving movements of up 10 2800 [eel with o mean distunce of about 1570
feet.
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Fie. 4. Runges of sisteen Gambel Quail coveds during winter of 1951-£2,

Nine of the 20 interchanges followed known or probable extended contact between
the 2 coveys invohed, fnn the other {1 shifts the bitds moved distances tanging from
1200 ta 4800 feet to joln anather covey, with a mean movement of about 2030 feet. Of
the birds shifting from one covey to another, 11 were immature males, 4 adult males
(including 1 which jolued with other birds to form a new covey), and 5 immature
fenmles, -

With one exception these 20 quall remained within the general area they had occu-
pied carlicr, Only one quail moved from the northwest part of the study area to the
central portion, However, @ moved (3 from the northwest area, 4 [romn the central area)
to join coveys in the DS=H4 area, intermediate hetwzen the two major groups of covey
ranges {fig, 4),
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Dispersal mogements —Reports of banded quall recovered by hunters were gener-
ally wo vague to permit pinpointing the site where the birds were taken, but xt least 10
of these 14 records pave some informition on dispersal movements, One tiale (no. 527)
had moved 4.7 miles nurthwestward between April 12 and November, 1952, Another
wile (no, §69) had moved to an area 3 miles south of Lus Vegas,” or about 5 to 6
miles southwest of the study area, between April 25 and Octobier 19, 1952, Seven more
quail were shot in the general vicinity of the study area, with three of these having been
taken within one-Judf mite of where they were lust handled In the spring of 1952, One
of these males (no, 238), transplanted from Overton in March, 1952, was Killed in
October, 1952, within onequirter mile of its release site,

The most extensive movement was recorded on November 1 1953, when o female
(no, 661) banded on Apeil 8, 1951, and hot recaplured, was taken by o hunter in Para.
elise Valley, .5 miles from it banding site, ‘This femnle also provided the longest sur-
vival record for quail in this nrea, having been ot least 4.5 years ol when bagged,

HOMING

In the course of this stury 13 quail were transplanted to other parts of the Las Vegas
study area, at distances varying from 1500 to 7200 feet from their normal runges.

In May, 1951, 12 «quail were trapped for wse in o temporary wildtife display at a
Las Vegas celebration. After four days of exhibition they wete returned to the study area
and released, 4 at the site of capture, 3 at a distince of 3000 feet, and 4 at 3700 feet
away, Only two of these quail were found agiin, both belng retrapped repeatedly in the
winter of 1953152, A female (no. 673, innmature ot time of banding) was releaserd at her
original trap site, and that bs where she wis most frequently retaken in 1932, as i mem-
ber of covey SA. The ather bind, 2 male (no. 670, adult at time of banding), was released
5700 feet frann the trapping site. but by Janwiary 8. 1952, be had crossed the intervening
distance and was back with female 674, being taken with ber each of the 10 times he wis
retaken during the winter of 1952,

On January 15,1952, 6 birds were moved from their normal singes, 4 from covey SB
bing moved 7200 feet and 2 from 4C only 1500 feet, Of the two qual) from covey 4€,
adult male no. 728 refoined his covey in less thun 48 bours while n young male (10, 718)
wis not retaken after being moved, Among the birds moved 7200 feet, two Simmature
females (nos. 694,693 ) temained in the area of their release aml soon became members
of i covey (30) oceupyiug this aren at that time, Female no. 695 was Killed in a 1ap by
it du on November 20, 1952, within 400 feet of the site where she was released 10
months earlier.

Another young female (oo, 7073 from covey 5B moved 1600 fest from her relesse
site andl in less than o month had become a member of covey 3B, Again she wis moved
500 feet from this covey’s area but she rejoined covey 318 within 24 haurs, The following
day she was returned to the aren occupisl by her original covey (513) and she was lost
from contact, The fourth bird moved frn 31, @ young male (oo, 722), was retaken
only mnce, the diy after belng woved, wud was only 200 feen from uds release site,

Among the 4 birds moved from 5B, female no, 694 and female no, 6935 buth Ielonged
s the same subecovey, while lemide no, 707 belonged to a different subgroup, and male
i, 722 to a third sub-group. This may account for thelr separation after being released
inan unfamiliar area,

Another bird (female no, 774) well established as a member of covey 55, was re-
taken 4000 feet frum this covey’s known range, 18 days having intervened since lust
being taken in her home area, However, during the next 49 days she coverad 2700 feet
of the distance back to her hame tange and in 3 more days covered the renaining 1300
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fret to be retaken with other members of covey SE on their sieemad range., "The clreums
stances causing the initind separation of this bied from her covey are unknown,

ESTABLISIMENT OF TRANSPLANTED QUAN,

On March 6, 1952, 7 quail wilil-trapped in an agefeultueal area near Overton,
Neviuli, 46 miles northeast of Las Vegas, were released in the Las Vegas stady aren.
Five of these 7 hieds promprly disappeared (although one, male no, 238, was taken by a
hunter on Octobier 20, 1952, within 13 mile of his release site). One young tale (no, 231)
was retrapped 7 tmes in the next 30 days, as he moved from area to urea, Forty doyvs
ulter his release and 5200 feey fee=s the release site he inally jolned a covey (3C) and
ceased wandering, Anolaer yon Y (no, M2) was retrappet once, 50 duys after
release 1500 feet from his releist ™ ..

TRAY MORTALITY

Dharing the winter and spring teapping in 1952, a totid of 1o quad} died white In trages,
including 13 banded birds, Seven, including 4 bianded guall, were killed in traps by
predators sucl as degs, Sharp-shinned Hawks (decipiter striolnsy, and unkaiown sprefes,
Among the remaining 9 10y casniaities, 7 oceyreed when birds from 2 enveys were taken
in the same trap: the dead bird wis olten inoasite remote from its normal covey range,
These cosualtivs were most numerous In mid- and kate April, and in 7 of 9 instances
only 2 or 3 quail were in the trap together. Also, 7 of these 9 losses were mafes,

DISCUSSION

Maost of the winter coveys appeated to be hased on sssochations developed during
or immediately following the preceding nesting season. tn 1951-52 several coveys con-
sisted of aggregations of aduls, probably nonbreeding quail of the preceding year,
Other coveys of 1955-52 praliably consistid of family groups, or ageregintions of two up
more family groups, cach of which malntained some degree of sutonomy while remain-
ing with the cavey,

In 1952-33 this picture beeame clemer, with banded adults from the 1952 season
comprising the nucleus of 7 of the 10 coveys eacountered, The 1932 breeding season
produced i spectacular population upsurge on Nevadu's southern desert areas (Gullion,
1956:37) and this was reflected by the Lick of coveys during the 1952-33 season which
apprared to be agreegations of nm hrecding adults, Tmmature quadl outiumbered adalt
birds among the quail banded during this trapping season for an overall ratio of 331
voung per 100 adults, is compared to 2949 young per 100 adults in 193152,

Several of the coveys of Gambel Quail studied in the Las Vegas Valley i the winter
of 1951-52 shawed little tendency to remain confined to a definite home range, us de-
scribed for this species by Gursach (1934) and Sowls (1960), These coveys occujied
nreas on i temparaey basis, moving ina more or less nomadic fashion from one area to
another, However, when the nesting season arrived, a covey cither remained in which-
ever area it vccupivd st that 1ime or it moved fuinly rapidly to another area, Nesting by
members of each covey was aceomplished within the area selected by that covey as a
peneral nesting area.

Whether or not extensive fall dispersal of single quail vecurs could not be determined
in the Las Vegas aren. However, o definite spring dispeesal was evident. This dispersal,
or shifting from one covey 1o another, was done teastly by young males, although a few
wddull males also shifted, Only 5 of the 20 birds shifting coveys carly in the spring were
females, and ull of these immatures,
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‘The apparent afinity to o definite covey exhibited by the homing of the two adult
spuail transplanted feom their coveys in the 1951 and 1952 seasons suggests fairly strong
social ties, This fact, plus the distribution of banded adults retrapped in the 1952-53
period, feads me to belfeve that the quitl taken by hunters In areas relatively remote
from the stidy arey (at distances of 4.7 to 0.5 miles) represented movements of coveys
rather than any 1ype of random dispersal or movement of individual birds, All three of
these bunterstaken birds were ndults 128 2, 19 at the time of banding, These recurds,
plus the abrupt appearance and disappearance of entive coveys in areas undergoing pro-
longed trapping, suggests o rather considerable amount of shifting of coveys in this aren
throughout the a1l and spring months, These movements could carry coveys fairly con-
siderable distances in a few months® tine, Records of entire coveys (Including at least
7 quail) moving over distances of at least 3300 feet (004 mile) In o six-day petiod
certuinly indicate that movements 10 times that great would not be unreasonable o
expct ina pretiod 30 tmes us long. All three of these remote tecords were obtained
sites connected to the study area by more ur less contimony sulftable quail habitat (see
inset in g 1)

The intetcovey relativmships exhibited Dy the Gambiel Quadl handled In this study
vary somewhit from those repotted fur similar species, Sumner {19035: 245) indicates a
canst derable amount of vverlap letween adjocent covey territorles among the Cedifornia
Qual (Lophortyx californicus), sntd notes (op, cit.2230) accasional mectings of these
cuveys and repeated splitting and recombinding, “the groups being lirsely a matter af
chisnce and olten resalting in the more or less permanent tansference of some individ.
vals from the range of one covey to that of another,”

Emlen {1939:119), studying o low density populition of California Quail, noted
that each of the four coveys he had under oservation “sestricle) it winler wamlerings
quite closely to o well-lelined covey weritury, the boundasies of which were crossed only
on rare accisions,”

Similirly, Schemnitz (M8, thesis Okla, State Univ,, 19583 Tound well defined
winter home ranges (homesteads™) among Scaled Quail (Callipepla squiamata in the
Oklaboma panhandle. e noted (pr.84) anly two instances of tange overlap among the
five winter coveys under observation,

Un the other hind, behavior of Gambel Quail coveys in the Las Vegas Valley,
Nevada, contesponds closely to that reported {or the Bobwhite (Colinns virginianas) in
Wirconsin by Ereineton and Hamerstrom (1936:314.310), Summarizing behavior of
Boliwhite coveys, these suthors accurately deserile several chiaracteristics of ehavior
of Gambel Quail coveys when they note the ocetirrence of: “Interchange of birds with
neizhborizg coveys: splitting amd reeombinations of coveys amd covey iragments: daily
wovements of coveys on account of Tiving routine or random impulse or disturlsinee;
population shifting in search of territoties, food, or o escape harassing predators (inan
included), or for no discernible reason,”
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SUMMARY

A two-year trapping study of Gambel Quail in the Las Vegas Vatley of southern
Neviulu provided Information on the organization of coveys and movements of 472 quad)
in u desert valley situation,

Winter coveys were composed either of congregations of nonbreeding adults or of
apparertly combined brauds. Movement jratterns and extent of oceupled atea vacled
considerably from covey to covey, with none of the coveys studied occupying completely
exclusive areas,

A dlennite pre-nesting season shufile occursed, predominantly involving young mnle
yoadl,

“airs remained to nest within the general area oceupivd by the covey o which they
Lielonged when the nesting seasen conpenced,

Evidence wits obtained suggesting o conslderable interchange of coveys between

adfacent areas, with 4 possibility of fairly extensive movements of covey groups,

LITERNIURE CITED
Lmlen. 1.7, Je.
198, Seasunal mavements of a low-density valley quall populatinn. Jour, Wililife Manag,,
R LTI AT
Ewderlin, K. W,
Ladt, Quall irapping techniques, Proe, 26th Ann, Conf, West, Awn. State Game ond Fich
Comm,; 138-142,
Frrineton, 1% Lo, aod Hameesteom, F, X, Jr.
t4in The horthetn bobowhite's winter teeritory, Age. Espr Sta. lowa State Cal. Az, and Mech
Arts, Reseauch ull, 2000302343,
Genelly, R, E.
s Antad oxcle fn g population of Califurnia quail, Condur, £5:264-288,
Gorsuch, 12 M,
194, Life history of thie Gambiel guald in Arkzona, Unfv. Adde. Bull, $74), Bl Sci. Bull. No, 2
1-80,
Gulfion, (. W
19%. Let's go desert quadl hunting. Nevada Fish and Game Comm., 8lol, Bull, Na. 2:1-36.
19820 Goambed guai] disease amd parasite insesbeations in Nevada, Amer, Mid), Nat., $7:404-320,
tong. The eoology of Gambel's quail In Nevada anid the afd soathwest, Ecolozy, 31:513-336,
Gullion, G, W, and Gulliun, A, M.
1t Weleht variations of capthve Gambel quadl in the brecting senson. Condor, §3:95-95,
Leapalil, AL S,
1989, Ace determination o quall. Jour. Wildkife Manae., 3:261-265.
Macuregor, W, Jr., and Inlay, M.
juz), Ohservations on fallure of Gambel quall te brewd, Calif, Fish and Game, 27.218-219,
Sowks, LK.
1960, Results of 3 bareling study of Gamlrl's quall in southeen Aticona. Jeur. Wildlife Manag.,
24: 183190,
Stusldand, 13, 1.,
3931, The bubwhite quail. s babits, preseevation and fncrease (Churles Scribiner’s Sons,
New Yark),
Sumaer, E. L. )r
1A%, A life history sty of the Califminla qualf, with recommendations for jta ctmwnallon
and management, Callf, Fish and iame, 21:167-256; 278-332.
Tater, K. 1D,
1949, A new matker for game birds. Jour, Wildlife Manag, 10:228-248.

Department af Eatomology and Econowmic Zoology, University of Minnesota, 8t,
Paul, Minnesota, January 12, 1962,




